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Technolo g y ® Coirij^rOasld»pEncyclo|^dSa 

instruction set 

The repertoire of machine language instructions that a computer can follow (from a handful to several hundred). It is a 
major architectural component and is either built into the CPU or into microcode. Instructions are generally from one to 
four bytes long. 

Instructions 

= Looking for Instructions? Find exactly what you want today 
tj www.eBay.com 

8 Instruction Set 

| Shop for Tools and Hardware! Compare & Buy from 1000's of Stores 
^ www.Shopping.com 



Wikipedia 



instruction set 




An instruction set, or instruction set architecture (ISA), describes the aspects of a computer architecture visible to a 
programmer, including the native datatypes, instructions, registers , addressing modes , memory architecture, interrupt and 
exception handling, and external I/O (if any). 



An ISA is a specification of the set of all binary codes (opcodes) that are the native form of commands implemented by a 
particular CPU design . The set of opcodes for a particular ISA is also known as the machine language for the ISA. 

"Instruction set architecture" is sometimes used to distinguish this set of characteristics from the microarchitecture , 
which is the set of processor design techniques used to implement the instruction set (including microcode , pipelining , 
cache systems, and so forth). Computers with different microarchitectures can share a common instruction set. For 
example, the Intel Pentium and the AMD Athlon implement nearly identical versions of the x86 instruction set, but have 
radically different internal designs. This concept can be extended to unique ISAs like TIMI present in the IBM 
System/38 and IBM IAS/400. TIMI is an ISA that is implemented as low-level software and functionally resembles what 
is now referred to as a virtual machine . It was designed to increase the longevity of the platform and applications written 
for it, allowing the entire platform to be moved to very different hardware without having to modify any software except 
that which comprises TIMI itself. This allowed IBM to move the AS/400 platform from an older CISC architecture to the 
newer POWER architecture without having to rewrite any parts of the OS or software associated with it. 

When designing microarchitectures, engineers use Register Transfer Language (RTL) to define the operation of each 
instruction of an ISA. 



An ISA can also be emulated in software by a interpreter . Due to the additional translation needed for the emulation, this 



http://www.answers.com/topic/instruction-set 



is usually slower than directly running programs on the hardware implementing that ISA. Today, it is common practice 
for vendors of new ISAs or microarchitectures to make software emulators available to software developers before the 
hardware implementation is ready. 

List of ISAs 

This list is far from comprehensive as old architectures died out and new ones invented on a continual basis. There is 
also a plethora of commercially available microprocessors and microcontrollers implementing ISAs in all shapes and 
sizes. Customized ISAs are also quite common in some applications, e.g. ARC International , application-specific 
integrated circuit , FPGA, and reconfigurable computing . Also see history of computing hardware . 

ISAs commonly implemented in hardware 

• Alpha AXP (DEC Alpha) 

• ARM (Acorn RISC Machine) (Advanced RISC Machine now ARM Ltd ) 

• IA-64 (Itanium) 

• MIPS 

• Motorola 68k 

• PA-RISC (HP Precision Architecture) 

• IBM POWER 

• PowerPC 

• SPARC 

• SuperH 

• Svstem/360 

• Tricore (Infineon) 

• Transputer (STMicroelectronics) 

• VAX (Digital Equipment Corporation) 

• x86 (IA-32 , Pentium , Athlon) (AMD64 , EM64T ) 

ISAs commonly implemented in software with hardware incarnations 

• p-Code (UCSD p-System Version IH on Western Digital Pascal Micro-Engine) 

• Java virtual machine (ARM Jazelle, PicoJava) 

• FORTH 



ISAs never implemented in hardware 

• SECD machine 

• ALGOL Object Code 

See also 

Categories of ISA 

• application-specific integrated circuit (ASIC) fully custom ISA 

• CISC 

• digital signal processor 

• graphics processing unit 

• reconfigurable computing 

• RISC 

• vector processor 

• VLIW 



Examples of commercially available ISA 
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• central processing unit 

• microcontroller 

• microprocessor 



Others 

• computer architecture 

• CPU design 

• emulator 

• hardware abstraction layer 

• Register Transfer Language 

• virtual machine 

• Atmel AYR instruction set 

• Streaming SIMP Extensions (SEE) instruction set 

• SSE2 IA-32 SIMP instruction set 



External links 

• Mark Smotherman's Historical Computer Designs Page (http:/Avww. cs. clemson. edu/~mark/hist. html) 



This entry is from Wikipedia, the leading user-contributed encyclopedia. It may not have been reviewed by professional 
editors (see full disclaimer) 

j 

Mentioned In 

instruction set is mentioned in the following topics: 
command set (technology) 
CISC (abbreviation) 
Microarchitecture 
MSPA . 

Instruction Set Architecture 



instruction repertoire (technology) 
RISC (abbreviation) 
x64 

microcode (technology) 
Visual Instruction Set 
More> 
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Technology information about instruction set 

Computer Desktop Encyclopedia w Cite » this copyrighted definition is for personal use only. 

r All other reproduction is strictly prohibited without permission from the publisher. 
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INSTRUCTION SET REFERENCE 




REP/REPE/REPZ/REPNE/REPNZ— Repeat String Operation Prefix 



Dnrnrip 


Instruction 


Description 




REP INS r/m8 DX 


Input (E)CX bytes from port DX into ES:[(E)DI] 


fin 


REP INS r/m16DX 


Input (E)CX words from port DX into ES:[(E)DI] 


F^ fiH 


REP INS r/m32 DX 


Input (E)CX doublewords from port DX into ES:[(E)DI] 


F^ A4 


REP MOVS m£ mS 


Move (E)CX bytes from DS:[(E)SI] to ES:[(E)DI] 


F^ AR 


REP MOVS m16 m16 


Move (E)CX words from DS:[(E)SI1 to ES:[(E)DI] 


F^ AR 
ro mo 


REP MOVS m32 m32 


Move (E)CX doublewords from DS:[(E)SI] to ES:[(E)DI] 


F^ fiF 

r O DC 


RFP OUTS DX r/m8 


Output (E)CX bytes from DS:[(E)SI] to port DX 


F^ fiF 
i O Di 


RFP OUTS DX r/m16 


Output (E)CX words from DS:[(E)SI] to port DX 


F^ fiF 
ro or 


RFP OUTS DX r/m32 


Output (E)CX doublewords from DS:[(E)SI] to port DX 


F^ AC 
no Mw 


RFP L ODS AL 


Load (E)CX bytes from DS^[(E)SI] to AL 


F^ An 
no mu 


RFP LODS AX 


Load (E)CX words from DS:[(E)SI] to AX 


pq An 
ro nU 


RFP 1 ODS EAX 


Load (E)CX doublewords from DS:[(E)SI] to EAX 


F^ AA 
ro MM 


REP STOS m8 

nt.r nils 


Fill (E)CX bvtes at ES:r(E)Dll with AL 


F^ AR 
ro MD 


RFP STOS m16 


Fill (E)CX words at ES:[(E)DI1 with AX 


F^ AR 
ro MD 


REP STOS m32 


Fill (E)CX doublewords at ES:[(E)DI] with EAX 


Afi 


REPE CMPS m8 m8 


Find nonmatching bytes in ES:[(E)DI] and DS:[(E)SI] 


F^ A7 


REPE CMPS m16 m16 

1 l 1 V*/ I V 1 1 III! Iff! \*r 


Find nonmatching words in ES:[(E)DI] and DS:[(E)SI] 


F3 A7 


REPE CMPS m32,m32 


Find nonmatching doublewords in ES:[(E)DI] and DS:[(E)SI] 


F3 AE 


REPE SCAS mS 


Find non-AL byte starting at ES:[(E)DI] 


F3 AF 


REPE SCAS m 76 


Find non-AX word starting at ES:[(E)DI] 


F3 AF 


REPE SCAS m32 


Find non-EAX doubleword starting at ES:[(E)DI] 


F2 A6 


REPNE CMPS m8,m8 


Find matching bytes in ES:[(E)DI] and DS:[(E)SI] 


F2 A7 


REPNECMPS m16,m16 


Find matching words in ES:[(E)DI] and DS:[(E)SI] 


F2 A7 


REPNE CMPS m32,m32 


Find matching doublewords in ES:[(E)DI] and DS:[(E)SI] 


F2 AE 


REPNE SCAS m8 


Find AL, starting at ES:[(E)DI] 


F2 AF 


REPNE SCAS m16 


Find AX, starting at ES:[(E)DI] 


F2 AF 


REPNE SCAS m32 


Find EAX, starting at ES:[(E)DI] 



Description 

Repeats a string instruction the number of times specified in the count register ((E)CX) or until 
the indicated condition of the ZF flag is no longer met. The REP (repeat), REPE (repeat while 
equal), REPNE (repeat while not equal), REPZ (repeat while zero), and REPNZ (repeat while 
not zero) mnemonics are prefixes that can be added to one of the string instructions. The REP 
prefix can be added to the INS, OUTS, MOVS, LODS, and STOS instructions, and the REPE, 
REPNE, REPZ, and REPNZ prefixes can be added to the CMPS and SCAS instructions. (The 
REPZ and REPNZ prefixes are synonymous forms of the REPE and REPNE prefixes, respec- 
tively.) The behavior of the REP prefix is undefined when used with non-string instructions. 

The REP prefixes apply only to one string instruction at a time. To repeat a block of instructions, 
use the LOOP instruction or another looping construct. 
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REP/REPE/REPZ/REPNE/REPNZ— Repeat String Operation Prefix 
(Continued) 

All of these repeat prefixes cause the associated instruction to be repeated until the count in 

s Ifregister ECX is used as a counter, and if the address-size attribute is } 6 -J^W*%£ 
;\ pppf RFPNE REPZ and REPNZ prefixes also check the state of the ZF flag alter 

testing the (E)CX register with a JECXZ instruction or by testing the ZF flag with a JZ, JJNA 
and JNE instruction. 



Repeat Conditions 




Repeat Prefix 


Termination Condition 1 


Termination Condition 2 


REP 


ECX=0 


None 


REPE/REPZ 


ECX=0 


ZF=0 


REPNE/REPNZ 


ECX=0 


ZF=1 



wi, ,1,. bepf/RFPZ and REPNE/REPNZ prefixes are used, the ZF Hag does not require 
SfaLn beSh the ^MPS and SCaI instructions affect the ZF flag accordtng ,o the 
results of the comparisons they make. 

A repeating string operation can be suspended by an exception or interrupt. When this ^happen^ 

the system. . 

SSlSclSSSS and CMPS instructions do not use EFLAGS as an input, the processor can 
resume the instruction after the page fault handler. 

Use the REP INS and REP OUTS instructions with caution. Not all I/O ports can handle the rate 
at which these instructions execute. 

A REP STOS instruction is the fastest way to initialize a large block of memory. 
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REP/REPE/REPZ/REPNE/REPNZ— Repeat String Operation Prefix 
(Continued) 

Operation 

IF AddressSize = 16 
THEN 

use CX for CountReg; 
ELSE (* AddressSize = 32 *) 

use ECX for CountReg; 

Fl; 

WHILE CountReg * 0 
DO 

service pending interrupts (if any); 
execute associated string instruction; 
CountReg <- CountReg - 1 ; 
IF CountReg = 0 

THEN exit WHILE loop 

Fl; 

IF (repeat prefix is REPZ or REPE) AND (ZF=0) 
OR (repeat prefix is REPNZ or REPNE) AND (ZF=1 ) 
THEN exit WHILE loop 

Fl; 

OD; 

Flags Affected 

None; however, the CMPS and SCAS instructions do set the status flags in the EFLAGS register. 
Exceptions (All Operating Modes) 

None; however, exceptions can be generated by the instruction a repeat prefix is associated with. 
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